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(54) MAGNETIC PARTICLES FOR MAGNETIC TONER AND THEIR MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide magnetic particles for magnetic toner which have a high flow property 
and excellent electrification stability and initial dispersibility and do not absorb much oil and a 
method by which the magnetic particles can be manufactured in an industrial scale. 
CONSTITUTION: Magnetic particles for magnetic toner are constituted in such a way that 
each spherical particle is composed of a spherical magnetite particle containing silicon 
element by 0.10-1. 00wt.% and coated with coprecipitated silica and alumina. In addition, fine 
powder of the nonmagnetic oxide or nonmagnetic hydroxide of an element selected from 
among Fe, Ti, Zr, Si, and Al is firmly adhered to the coprecipitated silica and alumina and the 
magnetic particles have a mean diameter of 0.05-0.5(am. 
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* NOTICES * 

Japan Patent Office is* not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s k ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A 0.10 - 1.00wt% silicon element is contained inside a spherical particle. The coprecipitate of 
a silica and an alumina exists in the spherical particle front face. Furthermore, a bird clapper from the 
spherical magnetite particles whose surface mean diameter which at least one sort of the nonmagnetic 
oxide particle powder of the element chosen from Fe, Ti, Zr, Si, and aluminum on this coprecipitate or 
nonmagnetic water oxide particle powder has fixed 0.1 to 10% of the weight is 0.05-0.5 micrometers 
Magnetic-particle powder for magnetic toners by which it is characterized. 

[Claim 2] As opposed to the spherical magnetite-particles powder 100 weight section whose surface 
mean diameter to which a 0.10 - 1 .00wt% silicon element is contained inside a spherical particle, and the 
coprecipitate of a silica and an alumina exists in the spherical particle front face is 0.05-0.5 micrometers 
0.1-25 weight section existence of at least one sort of the nonmagnetic oxide particle powder of the 
element chosen from Fe, Ti, Zr, Si, and aluminum or nonmagnetic water oxide particle powder is 
recognized. A wheel form kneading machine and a purification paddle machine are used, compression, 
shear, and by [ knife ] coming out and carrying out The manufacturing method of the magnetic-particle 
powder for magnetic toners which consists of spherical magnetite particles according to claim 1 
characterized by making the aforementioned nonmagnetic oxide particle powder or nonmagnetic water 
oxide particle powder fix on the coprecipitate of the aforementioned silica and an alumina. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Its oil absorption is small while the fluidity of this invention is more high, and it 
is excellent in electrification stability, and relates to the magnetic-particle powder for magnetic toners 
which moreover has the outstanding initial dispersibility, and its manufacturing method. 
[0002] 

[Description of the Prior Art] Conventionally, as one of the electrostatic latent-image developing- 
negatives methods, the developing-negatives method by the so-called one-component-system 
magnetism toner using the complex particle which carried out mixed distribution of the magnetic- 
particle powder, such as magnetite-particles powder, into the resin, without using a carrier as a 
developer is learned widely, and is used widely. 

[0003] Recently, the improvement in a property of the magnetic toner which is a developer is strongly 
demanded with high-definition-izing and improvement in the speed of copying machines, such as 
picture concentration and gradation nature. That is, while the so-called environmental stability which 
picture concentration can copy vividly to the bottom of the so-called endurance and low- 
humidity/temperature which picture concentration can be clear and can be copied uniformly, and high- 
humidity/temperature by the stability of the so-called development which a magnetic toner does not 
have a shade in picture concentration, and concentration can copy uniformly, and the repeat of a copy is 
excellent, it is required strongly that a fluidity and electrification stability should be excellent. 
[0004] the development stability of a magnetic toner, and a fluidity -- "of JP,53-94932,A - although 
such a high resistance magnetism toner was high resistance therefore, the fluidity was bad and had the 
fault which is easy to start development nonuniformity That is, while the high resistance magnetism 
toner for PPC can hold electrification required to imprint it was easy to cause the electrification 
condensation by carrying out some electrification by the mechanoelectret in triboelectrification or a 
manufacturing process etc. also in a process without the need of being charged other than imprint 
processes, such as inside of a toner bottle, or a magnetic roll front face, and this has invited the fluid fall 
to the sake the good indirect formula copy which other purposes of " and "this invention do not have 
development nonuniformity by offering the high resistance magnetism toner for PPC with which the 
fluidity has been improved, therefore was excellent in resolution and gradation nature -- it is going to 
obtain -- a thing - it is . It is. " It is as an unstated publication. 

[0005] moreover ~ the environmental stability of a magnetic toner, a fluidity, and electrification stability 
-- "of JP,63-139367,A ~ in the method of using such a dry-developing agent, in order to form the visible 
image of good quality of image, it is required to have a fluidity with a high developer and to have 
uniform electrification nature, and, for the reason, carrying out addition mixture of the silicic-acid 
pulverized coal at toner powder is performed conventionally it is alike, and if a silica pulverized coal 
remains as it is, since it is hydrophilic, the appropriate developer with which this was added produces 
condensation with the moisture in air, a fluidity will fall, or when excessive, it will reduce the 
electrification performance of a developer according to moisture absorption of a silica .... Good copy 
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quality needed to be maintained in prolonged neglect under a high-humidity condition, and it was 
efficiently dissatisfied in the hydrophobing silicic-acid pulverized coal conventional also at this point. " 
", also to environmental variations, such as high-humidity/temperature and low-humidity/temperature, 
the purpose of this invention is stable and is to offer the electrostatic-charge image developer which can 
demonstrate an always good property. " It is as an unstated publication. 

[0006] in order for a relation with many close properties of the magnetic-particle powder by which 
mixed distribution is carried out in many properties of a magnetic toner and a magnetic toner to be and 
to improve the development stability, endurance, and environmental stability of a magnetic toner -- "of 
JP,55-65406,A generally many following properties are required of the magnetic powder for magnetic 
toners in such 1 component method .... Miscibility with a VII resin is good. Usually, the particle size of 
a toner is several 10 micrometers or less, and becomes important [ the degree of microscopic mixing in a 

toner ] for the property of a toner As an unstated publication, it is required that miscibility with a 

resin should be good magnetic-particle powder, and it is required as everyone knows as such magnetic- 
particle powder that oil absorption should be small as much as possible." 

[0007] Since it depends for the fluidity of a magnetic toner on the surface state of the magnetic particle 
exposed to a magnetic toner front face greatly, it is required strongly that the own fluidity of magnetic- 
particle powder should be excellent. 

[0008] It is required strongly that the electrification stability of a magnetic toner should have the as 
much as possible small variation in the own amount of electrifications of magnetic-particle powder since 
it is greatly dependent on the grade of the variation in the electrification nature of the magnetic particle 
similarly exposed to a magnetic toner front face. 

[0009] Furthermore, the fluidity of a magnetic toner and electrification stability need to maintain in the 
state where the surface state and electrification stability of a magnetic particle were improved in the 
manufacturing process of a magnetic toner, since it is greatly dependent on own surface state and own 
electrification stability of a magnetic particle as mentioned above, and, for that, it is strongly required in 
kneading with magnetic-particle powder and a resin that initial distribution should be excellent. 
[0010] To improve many properties of the magnetic particle contained in a resin in order to improve 
many properties of a magnetic toner conventionally is tried variously. ** In the reaction which is 
oxidized by carrying out aeration of the oxygen content gas into the suspension containing the ferrous 
hydroxide colloid reacted and obtained in ferrous-salt solution and alkaline solution and which makes 
the magnetite particles of various configurations generate with the so-called wet method How to add a 
water fusibility silic acid salt in the generation reaction of magnetite particles (JP,3-9045,B, JP,3- 
131863,A, JP,5-72801,A), ** How (JP, 5 -2 13 620, A) to make a silicon component contain inside the 
particle of spherical magnetite particles, and to expose a silicon component on a front face, ** Adhere 
the hydroxide, the oxide, or both the compounds concerned of aluminum to the particle front face of the 
magnetite particles of the various configurations generated with the wet method, the method (JP,54- 
139544,A and JP,61-53660,A -) of covering A zirconia particle is made to exist in the particle front 
face of JP,2-73367,A, JP,4-162651,A, and ** magnetic particle. Furthermore, the method of making the 
oxide layer containing either aluminum, Si or aluminum and Si exist in the front face (publication 
number 1-298030), ** The method (JP,3-131863,A, JP,3-131865,A) of carrying out compression 
processing of the magnetite-particles powder of the various configurations generated with the wet 
method using a wheel form kneading machine etc. is learned. 

[001 1] Furthermore, the method (Provisional Publication No. 63-178256) of distributing in a resin 
mixture with the method (publication number 2-97968) and ** magnetite particles which distribute in a 
resin the magnetite which carried out ** hydrophobing processing, a needlelike non-magnetic metal 
oxide, or mixture with a water iron-oxide particle as what improves many properties of the magnetic 
toner itself, alpha - hematite, and gamma - hematite etc. is learned. 
[0012] 

[Problem(s) to be Solved by the Invention] Although the magnetic-particle powder which has the initial 
dispersibility which is small while a fluidity is more high, is excellent in electrification stability, and was 
moreover excellent is just going to be demanded most now, such magnetic-particle powder is not yet 
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obtained. [ of oil absorption ] 

[0013] namely, the above — the magnetic-particle powder obtained by the method of well-known ** and 
** does not yet have mixed enough dispersibility with a resin, and, moreover, neither a fluidity nor 
electrification stability is improved 

[0014] the above — although the magnetic particle obtained by the method of well-known ** improves a 
fluidity, oil absorption is as large as 22 cc / lOOg or more, and its mixed dispersibility with a resin is bad 

[0015] the above -- there is no well-known method of ** what improves initial dispersibility enough 
[0016] the above -- although the well-known method of ** raises mixed dispersibility, it improves 
neither a fluidity nor electrification stability 

[0017] the above the well-known method of ** is for stabilizing the amount of electrifications of the 

toner at the time of using the magnetite which carried out hydrophobing, a fluidity is not improved, and 

nonmagnetic powder is only mixed in the resin — it is not alike too much 

[0018] the above ~ a fluidity is not improved by the method of well-known ** 

[0019] Then, this invention makes it a technical technical problem to obtain the magnetic-particle 

powder which has the initial dispersibility which is small while a fluidity is more high, is excellent in 

electrification stability, and was moreover excellent. [ of oil absorption ] 

[0020] 

[Means for Solving the Problem] this invention as follows can attain the aforementioned technical 
technical problem. 

[0021] Namely, this invention contains a 0.10 - 1.00wt% silicon element inside a spherical particle. And 
the coprecipitate of a silica and an alumina exists in the spherical particle front face. On this 
coprecipitate, furthermore, Fe, Ti, Zr, Si, the magnetic-particle powder for magnetic toners which 
consists of spherical magnetite particles whose surface mean diameter which at least one sort of the 
nonmagnetic oxide particle powder of the element chosen from aluminum or nonmagnetic water oxide 
particle powder has fixed 0.1 to 10% of the weight is 0.05-0.5 micrometers ~ and As opposed to the 
spherical magnetite-particles powder 100 weight section whose surface mean diameter to which a 0. 10 - 
1.00wt% silicon element is contained inside a spherical particle, and the coprecipitate of a silica and an 
alumina exists in the spherical particle front face is 0.05-0.5 micrometers 0.1-25 weight section 
existence of at least one sort of the nonmagnetic oxide particle powder of the element chosen from Fe, 
Ti, Zr, Si, and aluminum or nonmagnetic water oxide particle powder is recognized, making the 
aforementioned nonmagnetic oxide particle powder or nonmagnetic water oxide particle powder fix on 
the coprecipitate of the aforementioned silica and an alumina compression, shear, and by [ knife ] 
coming out and carrying out using a wheel form kneading machine and a purification paddle machine - 
a shell ~ it is the manufacturing method of the magnetic-particle powder for magnetic toners 
[0022] Next, the terms and conditions which are in charge of this invention operation are described. 
First, the magnetic-particle powder concerning this invention is described. 

[0023] The surface mean diameter of the size of the magnetic particle concerning this invention is 0.05- 
0.5 micrometers. Although the mixed distribution to a resin becomes easy in in the case of less than 0.05 
micrometers the mixed distribution to the resin of magnetite particles becoming difficult and exceeding 
0.5 micrometers, magnetite particles become easy to secede from a magnetic toner front face. It is 0.07- 
0.4 micrometers more preferably. 

[0024] The silicon element contained inside the particle of the magnetic particle concerning this 
invention is 0.10 - 1.00wt% in Si conversion. 0. In the case of below 10wt%, the adhesion force to the 
spherical magnetite-particles front face of the coprecipitate of a silica and an alumina decreases. 1. 
00wt% In exceeding, the magnetic stability of spherical magnetite-particles powder falls, and it is easy 
to produce the variation in coercive force or a residual magnetization value. It is 0.20 - 0.90wt% more 
preferably. 

[0025] The coprecipitate of the silica which exists in the particle front face of the magnetic particle 
concerning this invention, and an alumina has [ in Si conversion ] the range desirable 0.01 - 2.0wt% 
0.01 - 0.5wt% at total of Si and aluminum of 0.02 - 2.5wt% to an end product in aluminum conversion. 
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By Si conversion, while it is difficult to improve a fluidity more in the case of below 0.01wt%, 
electrification stability becomes bad. 0. Although a fluidity can be improved more when exceeding 
5wt%, electrification stability and environmental stability fall. In being unable to raise electrification 
stability in the case of below 0.01wt% and exceeding 2.0wt% to it by aluminum conversion, 
environmental stability falls. It is [ in Si conversion ] 0.03 - 1.8wt% in total of Si and aluminum 0.02 - 
1.5wt% 0.01 - 0.3wt% more preferably at aluminum conversion. 

[0026] A silica, the silica in the coprecipitate of an alumina, and the rate of an alumina have the 
desirable range of 10: 1-1 : 100 at the mole ratio of Si and aluminum, if a fluidity, oil absorption, and 
electrification stability are taken into consideration. It is 2:1-1 :70 more preferably. 
[0027] Nonmagnetic oxide particle powder or nonmagnetic water oxide particle powder of an element 
chosen from Fe, Ti, Zr, Si, and aluminum which have fixed on the silica on the front face of a magnetic 
particle concerning this invention, and the coprecipitate of an alumina (It is hereafter called the 
nonmagnetic oxide particle powder of a specific element, or nonmagnetic water oxide particle powder.) 
If it carries out, hematite (alpha-Fe 203) particles, such as the shape of granular, needlelike, and a 
spindle, and a tabular, The shape of a grain, and pillar-shaped Ti02 A particle and granular Zr02 A 
particle and granular Si02 Particle, The shape of a grain, and needlelike aluminum 203 Nonmagnetic 
oxide particles, such as a particle, and a grain, water ARUMIUMU oxide particles, such as water ferric 
oxide particles, such as a goethite of various configurations, such as the shape of a needle and a spindle, 
and a tabular, a REPIDDO clo site, and an AKAGE night, and AlOOH, and TiOOH2 etc. - there are 
nonmagnetic water oxide particles, such as a water titanic-acid ghost particle 
[0028] The size of a nonmagnetic oxide particle or a nonmagnetic water oxide particle is 0.01-0.1 
micrometers. In the case of less than 0.01 micrometers, in any [ in the case of exceeding 0. 1 
micrometers ] case, initial distribution tends to become bad. If initial distribution is taken into 
consideration, 0.02-0.06 micrometers is desirable. 

[0029] The size of the nonmagnetic oxide particle of the specific element which has fixed on the silica 
on the front face of a magnetic particle concerning this invention, and the coprecipitate of an alumina, or 
a water oxide particle The particle diameter of spherical magnetite particles is set to (a), a particle 
diameter when a nonmagnetic oxide particle or nonmagnetic water oxide particle powder is granular (b), 
The diameter of a major axis or the diameters of a plate surface of a case, such as the shape of needlelike 
(pillar-shaped) and a spindle, and a tabular, (C), When the diameter of a minor axis or thickness is set to 
(d), what satisfies the relation of 1/100 <=(t))/(a) <=l/3 1/100 <=(c)/(a) <=1 1/100 <=(d)/(a) <=l/3 1/100 
<=(d)/(c) <1 is desirable. 

[0030] It is the range of 1/50 <=(b)/(a) <=l/51/50 <=(c)/(a) <=l/21/50 <=(d)/(a) <=1/51/10 <=(d)/(c) <1 
more preferably. 

[003 1] (b) In the case of /(a) <1/100, it is difficult to improve the dispersibility of magnetite particles, 
and when it is l/<[ 3 ] (b)/(a), it becomes difficult to make magnetite-particles powder fix nonmagnetic 
oxide particle powder or nonmagnetic water oxide particle powder. 

[0032] (c) In the case of /(a) <1/100, it is difficult to improve the dispersibility of magnetite particles, 
and when it is l<(c)/(a), it becomes difficult to make magnetite-particles powder fix nonmagnetic oxide 
particle powder or nonmagnetic water oxide particle powder. 

[0033] (d) In the case of /(a) <1/100, it is difficult to improve the dispersibility of magnetite particles, 
and when it is l/<[ 3 ] (b)/(a), it becomes difficult to make magnetite-particles powder fix nonmagnetic 
oxide particle powder or nonmagnetic water oxide particle powder. 

[0034] (d) In the case of /(c) <1/100, since a nonmagnetic oxide or nonmagnetic water oxide particle 
powder becomes the cause which is easy to break during fixing processing, serves as fines, and checks 
dispersibility, it is not desirable. 

[0035] The amount of the nonmagnetic oxide particle powder of the specific element which has fixed on 
the silica on the front face of a magnetic particle concerning this invention and the coprecipitate of an 
alumina, or nonmagnetic water oxide particle powder is 0. 1 - 10 % of the weight per particle. 0. In the 
case of below lwt%, in any [ in the case of exceeding 10wt% ] case, initial distribution becomes bad. 
Furthermore, in exceeding 10wt%, a magnetization value falls, and picture nature becomes bad. If initial 
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distribution is taken into consideration, it will be 0.5 - 10wt% preferably. 

[0036] Next, the manufacturing method of the magnetic-particle powder concerning this invention is 
described. 

[0037] aluminum, Zn, Mn, Mg, etc. which the spherical magnetite-particles powder in this invention is a 
particle which presents the black shown by the general formula FeOX which contains the silicon 
element inside a particle, and Fe 203 (however, 0< X<=1), and are usually added as magnetic-particle 
powder for magnetic toners for the improvement in many property in addition to the silicon element — 
about 0.01-1.0wt% — you may contain 

[0038] The values when computing the diameter of the average minimum and an average overall 
diameter, respectively, and subsequently **(ing) the diameter of the average minimum with an average 
overall diameter from the value which surveyed each of the overall diameter of the magnetite particles 
indicated to be a spherical particle to the transmission-electron-microscope photograph and the diameter 
of the minimum about 200 or more particles here, are 0.75 or more particles. 

[0039] The spherical magnetite particles with which a silicon element is contained inside the spherical 
particle in this invention, and the coprecipitate of a silica and an alumina exists in the spherical particle 
front face In the ferrous-salt reaction solution containing the ferrous hydroxide colloid which 0.90- 
0.99Eq hydroxylation alkali solution was made to react to Fe2+ in ferrous-salt solution and this ferrous- 
salt solution, and was obtained In making magnetite particles generate by carrying out aeration of the 
oxygen content gas It adds, either of the ferrous-salt reaction solution containing the aforementioned 
hydroxylation alkali solution or the aforementioned ferrous hydroxide colloid ~ beforehand ~ a water 
soluble-silica salt ~ Fe -- receiving ~ Si conversion ~ 0.4-4.0-mol% -- By oxidizing by carrying out 
aeration of the oxygen content gas, heating by the 85-100-degree C temperature requirement After 
making the magnetite particles which contain a silicon element from the aforementioned ferrous 
hydroxide colloid generate, hydroxylation alkali solution l.OOEq or more is added to Fe2+ which 
remains in the suspension after an oxidation reaction end. The magnetite particles which presented the 
spherical which is oxidized succeedingly and contains a silicon element while heating by the 85-100- 
degree C temperature requirement are made to generate, subsequently After adding so that it may 
become 0.01 - 2.0wt% by aluminum conversion to a generation particle about a water fusibility 
aluminum salt into alkaline suspension including the survival Si which the magnetite particles which 
presented the spherical containing this silicon element are generating, pH is adjusted to the range of 5-9, 
the aforementioned spherical magnetite-particles front face containing a silicon element can be made to 
be able to carry out deposit self-possessed [ of the above aluminum added with the aforementioned 
survival Si ] as a coprecipitate of a silica and an alumina, and, subsequently it can be acquired by rinsing 
and drying a ** exception. 

[0040] As ferrous-salt solution in this invention, ferrous-sulfate solution, ferrous chloride solution, etc. 
can be used. 

[0041] Each solution, such as a hydroxide of alkaline earth metal, such as a hydroxide of alkali metal, 
such as a sodium hydroxide and a potassium hydroxide, a magnesium hydroxide, and a calcium 
hydroxide, can be used for the hydroxylation alkali solution in this invention. 

[0042] The amount of the hydroxylation alkali solution used when settling ferrous hydroxide colloid in 
this invention is 0.90-0.99Eq to Fe2+ in ferrous-salt solution. In the case of less than 0.90Eq, when it 
becomes easy to carry out the byproduction of the needlelike water iron-oxide particles other than 
spherical magnetite particles and they exceed 0.99Eq, it is difficult to generate the magnetite particles 
which presented the spherical. 

[0043] The oxidation reaction temperature in this invention is 85-100 degrees C. When becoming easy 
to carry out the byproduction of the needlelike water iron-oxide particles other than spherical magnetite 
particles in being less than 85 degrees C, and exceeding 100 degrees C, although spherical magnetite 
particles are generated, they are not industrial. 

[0044] An oxidization means is performed by carrying out aeration of the oxygen content gas (for 
example, air) into liquid. 

[0045] The silicate of sodium and a potassium etc. can be used as a water soluble-silica salt used in this 
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invention. 

[0046] The addition of a water soluble-silica salt is 0.4-4.0-mol% in Si conversion to Fe. 0. Since the 
amount of Si which remains in the alkaline suspension after making the spherical magnetite-particles 
powder containing a silicon element generate is not enough in the case of below 4mol%, it is difficult to 
deposit the coprecipitate of a silica and an alumina on a front face, and in exceeding 4.0-mol%, the 
environmental stability of the obtained spherical magnetite-particles powder becomes bad. 
[0047] The amount of Si which remains in the alkaline suspension in this invention is more than 
0.01wt% in Si conversion to an end product at least. 

[0048] While the water soluble-silica salt in this invention needs to make a silicon element contain 
inside the particle of spherical magnetite particles It is what participates in the improvement in the 
configuration of a generation particle, i.e., the globular form nature of a particle, therefore, the addition 
time of a water soluble-silica salt Before carrying out aeration of the oxygen content gas into the 
ferrous-salt reaction solution containing ferrous hydroxide colloid and generating magnetite particles, it 
is required to be, and it can add to either of the ferrous-salt reaction solutions containing hydroxylation 
alkali solution or ferrous hydroxide colloid. 

[0049] It is Si02 at the same time it adds a water soluble-silica salt, in adding a water soluble-silica salt 
in ferrous-salt solution. It carries out, and since it deposits, it cannot become difficult to make it contain 
uniformly inside the particle of spherical magnetite particles, and the purpose of this invention cannot be 
attained. 

[0050] The amount of the hydroxylation alkali solution used to residual Fe2+ in this invention is l.OOEq 
or more to residual Fe2+. In less than l.OOEq, Fe2+ does not carry out whole-quantity precipitation. The 
amount which took into consideration industry nature l.OOEq or more is a desirable amount. 
[0051] The temperature of the alkaline suspension when adding the water fusibility aluminum salt in this 
invention is 50-100 degrees C. In the case of less than 50 degrees C, the distribution in the suspension of 
magnetite-particles powder becomes bad, and the coprecipitate of a silica and an alumina cannot deposit 
easily uniformly. It is not industrial although it is possible to maintain distribution of spherical 
magnetite-particles powder when exceeding 100 degrees C. 

[0052] An oxidization means is performed by carrying out aeration of the oxygen content gas (for 
example, air) into liquid. 

[0053] As a water fusibility aluminum salt used in this invention, there are an aluminum sulfate, an 
aluminium nitrate, an aluminum chloride, etc. 

[0054] The addition of a water fusibility aluminum salt is 0.01 - 2.0wt% in aluminum conversion to a 
generation particle. 0. In being unable to carry out self-possessed [ only of the aluminum which raises 
electrification stability ] and exceeding 2.0wt%, in the case of below 01wt%, a lot of aluminum adheres, 
and the environmental stability of magnetite-particles powder falls to it. If environmental stability is 
taken into consideration, it is desirable that it is less than [ 1.5wt% ]. 

[0055] pH of the alkaline suspension after addition of the water fusibility aluminum salt in this invention 
is adjusted to the range of 5-9. When pH value is less than five, and when pH value exceeds 9, the 
coprecipitate of a silica and an alumina cannot adhere to a magnetite-particles front face easily. 
[0056] Existence of the nonmagnetic oxide particle of the specific element in this invention or a 
nonmagnetic water oxide particle After carrying out addition mixture into the suspension after making 
the particle front face of spherical magnetite particles carry out the deposit deposition of the 
coprecipitate of a silica and an alumina, by rinsing and drying a ** exception Or it can carry out by 
adding to the spherical magnetite-particles powder with which a silicon element is contained inside the 
spherical particle obtained by rinsing and drying a ** exception, and the coprecipitate of a silica and an 
alumina exists in the spherical particle front face, and blending dryly with it. 
[0057] The addition of the nonmagnetic oxide particle of a specific element or a nonmagnetic water 
oxide particle is 0. 1 - 12 weight section to the processed particle 100 weight section. In under the 0. 1 
weight section, since the fluid improvement in the obtained particle powder is not accepted, but 
magnetization falls above 12 weight sections and picture nature falls, it is not desirable. 
[0058] the nonmagnetic oxide particle of the spherical magnetite-particles powder with which fixing 
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processing of the nonmagnetic oxide particle of the specific element to the coprecipitate top of the silica 
in this invention and an alumina or a nonmagnetic water oxide particle contains silicon inside a spherical 
particle, and the coprecipitate of a silica and an alumina exists in the particle front face, and a specific 
element, or a nonmagnetic water oxide particle — a wheel form kneading machine and a purification 
paddle machine -- using -- compression and shear — and a knife — what is necessary is just to come out 
and 

[0059] although SHBMPUSON mix Mahler, a multi-mill, an adverse current kneading machine, eye 
RIHHIMIRU, etc. are applicable as a wheel type kneading machine -- a wet pan mill, a melangeur, a 
whirl mix, and a **** machine — each — compression — and a knife -- since it comes out and does not 
have the shear operation only in an operation, it is inapplicable 

[0060] The line load in the case of processing with a wheel type kneading machine has the desirable 
range ofkg [ 10-200 //cm ]. Since a particle is destroyed when it becomes difficult to make a 
nonmagnetic oxide particle or a nonmagnetic water oxide particle fix to a magnetic particle when a line 
load is less than 10 kg/cm and it exceeds 200 kg/cm, it is not desirable. It is the range of 20- 150 kg/cm 
more preferably. 

[0061] The time in the case of processing with a wheel type kneading machine has a desirable range for 
10-120 minutes. Even if in the case of less than 10 minutes it becomes difficult to make a nonmagnetic 
oxide particle or a nonmagnetic water oxide particle fix to a magnetic particle and it exceeds 120 
minutes, although fixing processing is possible, it is not industrial. It is a range for 20 - 90 minutes more 
preferably. 
[0062] 

[Function] First, after the most important point adds a water fusibility aluminum salt in this invention in 
alkaline suspension including the survival Si which the spherical magnetite particles containing a silicon 
element are generating, It contains, the case where pH is adjusted to the range of 5-9 ~ the interior of 
spherical magnetite particles ~ a silicon element ~ Si conversion -- 0.10 - 1.00wt% - And the spherical 
magnetite particles whose surface mean diameter in which the coprecipitate of a silica and an alumina 
has adhered to the magnetite-particles front face is 0.05-0.5 micrometers can be obtained. This spherical 
magnetite-particles powder is the fact of oil absorption being small while a fluidity is more high, and 
excelling in electrification stability. Furthermore, it is the fact of also having the outstanding initial 
dispersibility further, maintaining many aforementioned properties of oil absorption being small and 
excelling in electrification stability, while a fluidity is more high, when the nonmagnetic oxide particle 
of a specific element or a nonmagnetic water oxide particle is made to fix on the coprecipitate of the 
aforementioned silica and an alumina. 
[0063] this invention person considers these facts as follows. 

[0064] Since oil absorption is small as shown in a later example and the example of comparison, 
condensation of magnetite-particles powder is small, and, for the reason, can fully soak the particle front 
face of magnetite particles in the few amount of linseed oil, and the spherical magnetite-particles powder 
concerning this invention is accepted to be a thing excellent in dispersibility. 
[0065] About the reason nil why condensation of the magnetite-particles powder concerning this 
invention is small, this invention person Since the coprecipitate of a silica and an alumina is generated in 
a solution, while becoming a detailed and regular sludge When the silicon element contains inside the 
particle of spherical magnetite particles, this coprecipitate They are composure and the thing which is 
easy to adhere by the magnetite-particles front face by being easy to get used with magnetite particles, 
and moreover containing the aluminum element which is easy to get used from Fe rather than the silicon 
element. Consequently, it became many sludges on each magnetite-particles front face in which the 
coprecipitate of a detailed and regular silica and an alumina exists independently in a solution, and since 
it will be distributed uniformly and will exist, the aggregate and the bird clapper consider after rinsing 
and dryness to be a few thing the ** exception. 

[0066] When many coprecipitates of a silica detailed on a magnetite-particles front face and regular and 
an alumina distribute and exist in homogeneity, the surface degree of irregularity increased enough and I 
think that it is because the distance between magnetite particles is widened and the magnetic 
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condensation between particles can weaken, as the spherical magnetite particles concerning this 
invention mentioned this invention person above about the reason the fluidity is more excellent. 
[0067] The negative charge which a silicon element has when many coprecipitates of a detailed and 
regular silica and an alumina are distributed over the particle front face of magnetite particles at 
homogeneity as this invention person mentioned above about the reason the electrification stability of 
the spherical magnetite particles concerning this invention is excellent, and the positive charge of the 
aluminum element which intervenes uniformly between silicon elements think that it is because it denies 
mutually, it is and a charge is equalized. 

[0068] While the spherical magnetite particles concerning this invention maintain many above- 
mentioned properties, and being a particle with the larger diameter of the minimum of a particle than the 
height of the heights of the concavo-convex section in which the nonmagnetic oxide particle of a 
specific element or the nonmagnetic water oxide particle is formed with the coprecipitate of a silica and 
an alumina as a result of the scanning-electron-microscope observation about the reason initial 
distribution is excellent and being a coprecipitate and the particle which is easy to get used. By carrying 
out fixing processing of the amount fewer than the amount which covers the particle front face of the 
spherical magnetite particles which are processed particles While the nonmagnetic oxide particle of a 
specific element or one nonmagnetic water oxide one-piece particle sets a suitable interval Where it 
crushed a part for the heights of the concavo-convex portion currently formed with the coprecipitate and 
the lower part of the thickness direction of a particle is buried, it has fixed firmly. Consequently, the 
portion in which the irregularity by the coprecipitate on a spherical magnetite-particles front face is held 
On the other hand, the portion which the nonmagnetic oxide particle or the nonmagnetic water oxide 
particle has fixed by demonstrating the operation effect of improving a fluidity, oil absorption, 
electrification stability, etc. Since height is high rather than the heights of the concavo-convex section of 
a coprecipitate, while being able to make the distance between spherical magnetite particles widen more, 
magnetic condensation became weaker further and I think that it is because Van der Waals force 
declines. 

[0069] Condensation is [ 40% or less and oil absorption ] 18ml / lOOg, and the electrification stability of 
the spherical MAGUNE particle powder with which fixing processing only of the coprecipitate of a 
silica and an alumina is carried out, without fixing the nonmagnetic oxide particle of a specific element 
or a nonmagnetic water oxide particle on a spherical particle front face is below 0.8microc/g. 
Condensation is [ 40% or less and oil absorption ] 18ml / lOOg, electrification stability is below 
0.8microc/g, and the initial distribution of the spherical magnetite-particles powder applied to this 
invention which fixed the nonmagnetic oxide particle of a specific element or the nonmagnetic water 
oxide particle on the coprecipitate of a silica and an alumina to initial distribution being less than 1.4 is 
1.4 or more. 
[0070] 

[Example] Next, an example and the example of comparison explain this invention. 
[0071] In addition, the configuration of the magnetite particles in the following examples and examples 
of comparison is observed with a transmission electron microscope and a scanning electron microscope. 
[0072] The particle diameter of magnetite particles was expressed with the surface mean diameter using 
the diameter of Martin in the diameter of projection (the length of the segment which divides projected 
area into two equally in the constant direction). 

[0073] The amount of Si which has existed or fixed on the particle front face of magnetite particles, 
According to the procedure of the following ** - **, each of the total amount of Si and the amount of Si 
contained inside a particle was measured by performing X-ray fluorescence according to the "X-ray- 
fluorescence-analysis axiom" of JIS-K -0119 using X-ray fluorescence equipment 3063M type (product 
made from physical science electrical machinery industry), and it asked by reducing the amount of Si 
contained inside a particle from the total amount of Si. 

[0074] The amount of aluminum which exists in the particle front face of magnetite particles as well as 
the above-mentioned amount of Si was calculated. 

[0075] ** First carry out the fixed quantity of the total amount of Si of the magnetite-particles powder 
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generated and obtained (or the amount of aluminum) with X-ray fluorescence equipment. 

** Add 300ml of NaOH solution of 1-N to 15g of magnetite-particles powder, and carry out ultrasonic 

distribution for 10 minutes. 

** Stir distributed liquid further for 30 minutes at 50 degrees C. 

** Separate a supernatant after covering this stirring liquid over an at-long-intervals heart separator by 
rotational frequency lOOOOrpm for 10 minutes. 

** Add the NaOH solution of 1-N to the residual solid content after supernatant separation, carry out 
ultrasonic distribution for 5 minutes, and, subsequently to a centrifugal separator, separate the back 
supernatant applied for 10 minutes. 

** Add ion exchange water to the residual solid after supernatant separation, and apply to a centrifugal 
separator after carrying out ultrasonic distribution for 5 minutes. 
** Cut a supernatant and dry a solid content. 

** Carry out the fixed quantity of the amount of Si of the dry matter obtained by the above-mentioned 
** (or the amount of aluminum) with X-ray fluorescence equipment, and consider as the amount of Si 
(or the amount of aluminum) contained inside the particle of magnetite particles. 
[0076] the total of magnetite particles ~ it measured like [ Fe, Ti, and the amount of Zr ] the 
aforementioned amount of Si by performing X-ray fluorescence according to the H X-ray -fluorescence- 
analysis axiom" of JIS-K -0119 using an X-ray fluorescence equipment 3063M mold (product made 
from physical science electrical machinery industry) 

[0077] The amount of Fe(s) which has fixed on the particle front face of magnetite particles measured 
each of the amount of Fe(s) contained inside the total amount of Fe(s), and the particle according to the 
procedure of the following ** - **, and asked for it by reducing the amount of Fe(s) contained inside the 
particle from the total amount of Fe(s). 

[0078] The amount of Ti and the amount of Zr which have fixed on the magnetite-particles front face as 
well as the above-mentioned amount of Fe(s) were also calculated. 

[0079] ** First carry out the fixed quantity of the total amount of Fe(s) of the magnetite-particles 
powder generated and obtained (the amount of Ti, or the amount of Zr) with X-ray fluorescence 
equipment. This value is set to lb. 

** Make 11. suspend sample 50g among ion exchange water, and process in an ultrasonic washer for 60 
minutes. 

** Carry out the magnetic separation of a spinel type iron-oxide particle, a nonmagnetic iron-oxide 
particle, or the water iron-oxide particle powder using a magnet. 

** Newly add 11. of ion exchange water, and process in an ultrasonic washer for 60 minutes, after 
throwing away a supernatant. 

** Throw away a supernatant and take out the fine particles which dried the remainder, after repeating 
this scan 3 times. The weight of the sample at this time is set into **** ? and this value is set to X (g). 
** the total of the sample after ultrasonic cleaning ~ carry out the fixed quantity of the amount of Fe(s) 
(the amount of Ti, or the amount of Zr) with X-ray fluorescence equipment This value is set to la. 
** The amount of the nonmagnetic oxide particle in a front face or a nonmagnetic water oxide particle 
was calculated as Is=Ib-Iax (X/50). 

[0080] the electrification stability of magnetite-particles powder -- the amount measuring device of 
blowing-off electrifications by Toshiba Chemical CORP. ~ using ~ Japanese iron powder company 
make — the operation which is made to carry out triboelectrification to the iron powder carrier of TEFV- 
200/300 for 30 minutes, and measures the amount of electrifications was repeated 5 times, and the 
difference of the maximum of 5 times of this measured value and the minimum value was shown as 
deltaQ Electrification stability is so good that this deltaQ is small. 

[0081] Since the fluidity of magnetite-particles powder had a relation with close fluidity and 
condensation as everyone knows, it measured tap density (rhot) and umbrella density (rhoa), 
respectively, and showed them with the value computed by having inserted them in the following 
formula. 

A fluidity becomes what was more excellent, so that condensation =[(rhot-rhoa )/(rhot)] xlOO, in 
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addition condensation become small. 

[0082] In addition, it measures by the pigment examining method of JIS-K -5101, and umbrella density 
is tap density. You use a funnel and it was made to be calmly filled up with lOg of magnetite-particles 
powder after an umbrella density measurement into a 20 cc measuring cylinder, and after repeating the 
operation which carries out natural fall from a height of 25mm 600 times subsequently, the amount (cc) 
of the magnetite-particles powder with which it is filled up was read in the graduation of a measuring 
cylinder, and the value computed by having inserted it in the following formula showed. 
Tap density (g/cc) = 10(g) / capacity (cc) 

[0083] The oil absorption of magnetite-particles powder was measured by the pigment examining 
method of JIS-K -5101. 

[0084] 0.5ml of castor oil is added to 0.5g of samples, and one revolution is made to knead in FUBA 
MARA with the initial dispersibility of magnetite-particles powder. The size of the grain at this time is 
measured with a GURAINDO gage. It is a value at this time phi 1 It carries out. Next, 0.5ml of castor oil 
is added to 0.5g of samples, and after repeating twice the operation kneaded five revolutions in FUBA 
MARA, a grained size is measured with a GURAINDO gage, phi 1 which sets the value at this time to 
phi 10 / phi 10 is defined as initial dispersibility. 

[0085] Using BERSORP18 made from Japanese Bell, hygroscopicity carries out deaeration processing 
of the magnetite-particles powder at 120 degrees C for 2 hours, measures a steam adsorption isotherm at 
the adsorption temperature of 25 degrees C, and shows the value at the time of the phase counter 
pressure 0.6. Hygroscopicity is so high that this value is large, and environmental stability becomes bad. 

[0086] The value computed by the following method showed the bond strength of the nonmagnetic 
oxide particle of the specific element which has fixed on the particle front face of magnetite particles, or 
a nonmagnetic water oxide particle. 

[0087] After putting 50g of magnetite-particles powder into a beaker, making 11. ion exchange water 
suspend and processing for 1 minute in an ultrasonic washer, magnetite-particles powder is made to 
sediment, subsequently, except for a supernatant, magnetite-particles powder is carried out a ** 
exception, and a solid content is obtained. A solid content is dried after washing by ion exchange water. 
The weight after dryness is set to Y (g). The value which measured the amount of Fe(s), the amount of 
Ti, the amount of Zr, the amount of Si, or the amount of aluminum before ultrasonic cleaning with X-ray 
fluorescence equipment, and was acquired [ amount / IAS ] in the amount of Fe(s) after IBS and 
washing, the amount of Ti, the amount of Zr, the amount of Si, or the amount of aluminum was 
computed by having inserted it in the following formula, respectively. 
IR information separator -{IBS-IASx(Y/10)} 

Bond-strength =(IR/information separator) xlOO. [0088] The <manufacture of magnetite-particles 
powder> examples 1-8, the examples 1-5 of comparison. [0089] In the NaOH solution 31.21 of 1.83 
mol/1 containing 2770g (No. 3) (Si02 29wt%) of example 1 silicate of soda, 18.81. of 1.6-N ferrous- 
sulfate solution is added, and it is Fe (OH)2. The included ferrous-sulfate solution was obtained. 
Addition 2 OH/Fe of alkali to the iron at this time is 0.95, and is Fe (OH)2. Concentration was 0.6 mol/1. 
Fe2 (OH) The generation reaction of the solution which carries out aeration of the air lOOL/m to the 
included ferrous-sulfate solution for 120 minutes at the temperature of 90 degrees C, and contains 
magnetite particles was performed. 

[0090] Then, in 6-N NaOH solution of 1 .581. (it corresponds to 1 . lOEq to Fe2+.), and pH 1 1 .9 
temperature of 90 degrees C, aeration of the air lOOl./m was carried out for 60 minutes, and the 
generation reaction of magnetite particles was performed. A part of alkaline suspension containing 
magnetite particles was extracted, and it checked that Si existed using plasma-emission-spectrometry 
equipment. 

[0091] After adding 1.561. (it corresponds to 0.1wt(s)% to a magnetite.) of 10% solution of aluminum 
sulfates into the alkaline suspension containing these magnetite particles and stirring for 30 minutes, the 
3-N dilute sulfuric acid was added and it adjusted to pH 7. The obtained black settlings were filtered, 
rinsed and dried by the conventional method, and black particle powder was obtained. 
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[0092] This black particle powder was presenting the spherical as a result of electron microscope 
observation. Many properties of the obtained black particle powder are shown in Table 2. 
[0093] In addition, the magnetite-particles powder concerning this invention is extremely excellent in 
electrification stability compared with the magnetite-particles powder with which making the water 
soluble-silica salt and the aluminium compound existing simultaneously in a solution, and a silica 
particle and an alumina particle were obtained in the example 5 of back appearance comparison which 
has adhered to the particle front face with the gestalt of mixture. Since a silica and an alumina are 
distributed more over homogeneity and the charge is equalized, it accepts as that to which the 
coprecipitate of a silica and an alumina has adhered. 

[0094] Examples 2-8 and example of comparison l-5Fe2 (OH) Magnetite-particles powder was obtained 
like the example 1 except having changed various the kinds and additions of the kind of concentration 
and silicate and an addition, the addition equivalent ratio of alkali, reaction temperature, and aluminum 
compound. 

[0095] The main manufacture conditions at this time are shown in Table 1, and many properties of 
magnetite-particles powder are shown in Table 2. 

[0096] In addition, as for the magnetite-particles powder obtained in examples 2-8 and the examples 1-5 
of comparison, all were presenting the spherical as a result of electron microscope observation. 
[0097] Its oil absorption was large while only silicon has deposited and adhered to the particle front face 
and the magnetite-particles powder obtained in the example 1 of comparison had the inadequate fluidity, 
and, moreover, it was that in which electrification stability is inferior as shown in Table 2. 
[0098] Since the magnetite-particles powder obtained in the example 2 of comparison had many 
amounts of aluminum in the silica on the front face of a particle, and the coprecipitate of an alumina, 
hygroscopicity was as high as 2.0% and its environmental stability was bad. 

[0099] Only aluminum has deposited and adhered to the particle front face, and the magnetite-particles 
powder obtained in the example 3 of comparison had the bad fluidity. 

[0100] Since the magnetite-particles powder obtained in the example 4 of comparison had many 
amounts of Si in the silica on the front face of a particle, and the coprecipitate of an alumina, 
hygroscopicity was as high as 2.3% and was [ powder ] bad. [ of environmental stability ] 
[0101] The sulfuric acid of 3-N was added in the alkaline suspension by which the silica content 
spherical magnetite obtained like example of comparison 5 example 5 is generated, pH was adjusted to 
7, and the whole quantity of the silica which exists in a solution was made to adhere to the particle front 
face of magnetite particles. Subsequently, the aluminum-sulfate solution of an example 3 and the 
amount of said was added in this alkaline suspension, maintaining pH 7, and the magnetite from which 
the silica particle and the alumina particle have adhered to the particle front face in the mixed state was 
made to generate. 

[0102] Many properties of this magnetite-particles powder are shown in Table 2. 

[0103] Compared with the magnetite-particles powder concerning this invention, a fluidity is bad and, 

moreover, electrification stability is inferior as shown in Table 2. 

[0104] 
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[0106] The <fixing processing> examples 9-17, the examples 6-12 of comparison, example of reference 
1-11;. 

[0107] 10kg of magnetite-particles powder and the particle diameter which were obtained in the 
example 9 example 1 are 0.04 micrometers - granular ~ Ti02 300g of impalpable powders - mixing -- 
this mixture - SHIMPUSON mix Mahler ~ supplying ~ 50kg of line loads - 30 minutes ~ processing - 
- Ti02 Magnetite-particles powder was made to fix an impalpable powder. 

[0108] the obtained particle powder is granular on the particle front face of spherical magnetite particles 
as a result of scanning-electron-microscope observation -- Ti02 Adhering, while an impalpable powder 
sets a suitable interval was observed. Many properties of the obtained particle powder are shown in 
Table 4. 

[0109] Processing powder was obtained like the example 9 except having changed various the kind of 
an example 10-17 processed magnetite-particles powder, a nonmagnetic oxide particle, or nonmagnetic 
water oxide particle, amounts, and fixing conditions. 

[0110] Adhering [ in / the particle front face of spherical magnetite particles / for an interval with a 
suitable particle ] to each particle powder obtained in the examples 10-17 as a result of scanning- 
electron-microscope observation was observed. Many properties of the obtained particle powder are 
shown in Table 4. 

[0111] Example of example of comparison 6-12 comparison 6Ti02 Processing powder was obtained 
like the example 9 except having been referred to as 2kg. The obtained powder had the low bond 
strength, its electrification stability was bad, and its oil absorption was high, and it was that in which 
initial dispersibility is also inferior. Furthermore, the color which wore the gray taste which is not 
desirable as a magnetic particle for magnetic toners was shown. 

[0112] Example of comparison 7Zr02 Processing powder was obtained like the example 1 1 except 
having set the amount to 2g. The obtained powder had bad dispersibility and it was a thing inferior to 
initial dispersibility. 
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[0113] Example of comparison 8 alpha-Fe 203 Processing powder was obtained like the example 12 
except having set the size to 0.3 micrometers. The obtained powder had the low bond strength and it was 
a thing inferior to initial dispersibility. 

[0114] Processing powder was obtained like the example 12 except having set the amount of an example 
of comparison 9 nonmagnetic oxide to lg. The obtained fine particles had bad initial dispersibility. 
[0115] Processing powder was obtained like the example 14 except having set the amount of an example 
of comparison 10 nonmagnetic oxide to 2g. The obtained fine particles had bad initial dispersibility. 
[0116] 15kg of example of comparison 1 1 processed fine particles was made to suspend in 2001. of 
alkaline solution, 259g of No. 3 water glass was added, and heating stirring was carried out at pH 8 
temperature of 60 degrees C for 1 hour. After processing, it rinsed and dried and dryness powder was 
obtained. When the obtained powder was observed with the electron microscope, since a particle-like 
silica did not exist in a particle front face, it was admitted that the silica formed the layer structure. 10kg 
of these fine particles is used, and it is Si02. Processing powder was obtained like the example 15 
except having not thrown in particle powder. The obtained fine particles had large condensation and 
were the things inferior to initial dispersibility. 

[0117] Processing fine particles were obtained like the example 13 except having made the example of 
comparison 12 kneading device into the Henschel mixer. The bond strength to a processed magnetite- 
particles front face originated in the weak thing, the obtained fine particles had large condensation, and 
its oil absorption was high, and they were the things inferior to initial dispersibility further. 
[0118] The processing conditions of the processed magnetite-particles powder obtained in examples 9- 
17 and the examples 6-12 of comparison are shown in Table 3, and many properties are shown in Table 
4. 

[0119] Without adding a non-magnetic metal oxide particle or nonmagnetic water oxide particle powder 
using the processed particle powder of one to example of reference 1 1 examples 1-8, and the examples 
1-3 of comparison, it processed by SHIMPUSON mix Mahler and processed particle powder was 
obtained. The processing conditions and many properties of processed particle powder which were 
acquired are shown in Table 5. 
[0120] 
[Table 3] 
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[0123] 

[Effect of the Invention] the magnetic-particle powder for magnetic toners concerning this invention — 
the above ~ while a fluidity is more high as shown in the example, oil absorption is small, and since it 
has the initial dispersibility which is excellent in electrification stability and was moreover excellent, it 
is suitable as magnetic-particle powder for magnetic toners 



[Translation done.] 
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